We performed Charnley total hip arthroplasties on 64 patients (71 hips) between 1976 and 1984 for moderate congenital acetabular dysplasia in which a superolateral cement thickness of less than 20 mm was expected when the cup was placed in the true acetabulum at an angle of 45°. Of these, 59 hips were examined 10 to 17 years after operation; 37 (group A) had been operated on between 1976 and 1982 using Charnley's original technique of cementing the acetabulum and 22 (group B) between 1983 and 1984 using more modern techniques.
Total hip arthroplasty for osteoarthritis secondary to congenital dysplasia of the hip presents greater technical difficulty in fixation of the cup than primary hip degeneration because of the deficiency of the acetabulum. To achieve complete coverage bone grafts have been used to supplement severe acetabular deficiency. 1, 2 In 1973 Charnley and Feagin 3 reported a preliminary study on the use of lowfriction arthroplasty for mild acetabular dysplasia which did not require grafts, but there has been no long-term follow-up.
Since then there have been improvements in cementing techniques with more successful results in primary osteoarthritis and rheumatoid arthritis, [4] [5] [6] but the value of these improved methods in the presence of acetabular dysplasia has not been confirmed.
We have reviewed a group of patients with acetabular dysplasia in whom a Charnley arthroplasty without bone grafting was carried out 10 to 17 years previously. We assessed the results and examined the effect of improvements in cementing technique.
PATIENTS AND METHODS
Between 1976 and 1984 we performed Charnley arthroplasties without bone grafting on 67 patients (71 hips) with congenital dysplasia of the hip. Operative technique. Careful radiological planning was undertaken before the operation. The aim was to position the cup at the level of the true acetabulum. The hips included in the study had moderate acetabular dysplasia such that when the cup was placed in the acetabulum at an angle of 45° the thickness of the superior cement mantle was less than 20 mm (Fig. 1) . Between 1976 and 1982, 45 hips were operated on using the original acetabular cementing technique 7 (group A). From 1983 to 1984 we used an improved cementing technique in 26 hips (group B). In these cases the subchondral bone was retained by transverse acetabular deepening, a flanged socket was used, multiple small anchoring holes were made and pressurised lavage undertaken. In stem fixation the original cementing technique was used in many cases in group A, but in group B a cement gun, an intramedullary bone plug, pulsatile lavage and other modifications in technique were employed. In group A, three patients (three hips) died less than ten years after operation, three hips developed deep infection, one was revised because of recurrent dislocation and one was lost to follow-up. The remaining 37 hips were examined at a mean of 13.6 years after surgery (10 to 17). There were 35 women and two men with a mean age at operation of 61 years (44 to 76) and a mean weight of 52 kg (38 to 72). According to the classification of Crowe, Mani and Ranawat 8 28 hips were in group I, eight in group II and one in group III.
In group B, four patients (four hips) died less than ten years after operation. The remaining 22 (20 women and two men) were examined at a mean of 10.5 years (10 to 13) after surgery. Their mean age at operation was 63 years (53 to 72) and their mean weight was 55 kg (38 to 67). Using the Crowe classification 18 hips were in group I, three in group II and one in group III. The clinical results were assessed by the modified Merle d'Aubigné and Postel scoring system. 9 Radiologically, type-3 or type-4 demarcation of the socket, as defined by Hodgkinson, Shelley and Wroblewski, 10 and definite or probable loosening of the stem using the criteria of Harris, McCarthy and O'Neill 11 were classified as aseptic loosening. (Table I) . Excellent pain relief was maintained. The average pain scores were 5.6 in group A and 5.9 in group B at the latest follow-up. Two hips in group A had significant pain (grade 4) without evidence of aseptic loosening. All other hips had either no pain (grade 6) or only slight pain (grade 5) regardless of the radiological findings.
RESULTS

Clinical results
Walking ability and the range of movement tended to deteriorate. The average scores in walking ability were 4.3 in group A and 4.9 in group B when last reviewed. Walking ability of grade 4 or less was noted in 19 patients, 13 in group A and six in group B, due to severe thoracolumbar kyphosis in five, osteoarthritis in the opposite hip in five, hemiplegia due to cerebral infarction in three, osteoarthritis of the knee in one, lumbar canal stenosis in one, aplastic anaemia in one and other causes in three. The average scores for range of movement were 4.3 in group A and 4.9 in group B. Radiological findings. Radiographs showed a gradual increase in the rate of aseptic loosening from five years after operation. Of the 37 hips in group A loosening of the cup was noted in eight (21.6%) at five years, in nine (24.3%) at ten years and in ten (27.0%) at the latest followup when type-3 and type-4 demarcation was noted in seven and three hips, respectively. In the 22 hips in group B only one type-3 loosening was seen which appeared ten years after operation. Thus, at the latest follow-up 11 of the 59 hips (18.6%) showed loosening (Table II, Figs 2 and 3) . In group A loosening of the stem was noted in four hips (10.8%) at five years and in five hips (13.5%) both at ten years and at the latest review. In group B the stem was loose by five years in one hip and in two at ten years and when last seen, giving seven out of 59 hips (11.9%).
No evidence of osteolysis was seen around the cup even in the presence of aseptic loosening. Focal osteolysis was noted around the stem in seven of the 59 hips (11.9%), five in group A and two in group B. Only two were associated with aseptic loosening. Catastrophic polyethylene wear with more than 3 mm of superior migration of the femoral head within the socket has not been seen. The age and weight of the patients had no relation to the presence of osteolysis. No hip has been revised because of aseptic loosening. Survival analysis. We performed survival analysis as described by Dobbs. 12 The point of failure was defined as: revision or removal of implants for any reason; impending revision due to progressive aseptic loosening; complaint of significant pain (grade 4 or less); and loss to follow-up. Non-progressive aseptic loosening without significant pain was not assessed as a failure. The latest information available before death was used in the patients who had died less than ten years after operation. The survival rate was 88.5% at 10 years and 81.5% at 17 years in group A, and was 100% both at 10 and 13 years in group B.
DISCUSSION
The anatomical abnormality found in acetabular dysplasia gives technical problems in obtaining sound fixation of the Radiographs of a patient in group B taken (a) before operation, and (b) 11 years after total hip arthroplasty. The superolateral cement thickness was 18 mm. There are no radiological signs of loosening.
cup in the true acetabulum 13 and complete bony coverage cannot usually be achieved without placing it in considerable abduction. If the prosthesis is placed in the ideal position of 45° abduction the superolateral cement mantle is inevitably thickened. The long-term results with the Charnley arthroplasty using the original techniques have shown an incidence of loosening of the cup of 14% to 33% 15 years after operation. [14] [15] [16] [17] These studies included various diseases of the hip and were based on rates of follow-up of only 50% to 65%. We focused on hips with moderate acetabular dysplasia and achieved follow-up in 99% of the patients. The incidence of loosening in our group A using the original Charnley technique was also high at 27.0% at a mean of 13.6 years after operation.
With the newer techniques of cementing of the acetabular prosthesis there has been a dramatic improvement in the results at five and ten years. [4] [5] [6] 18 Our study also shows significant improvement when using these methods; we consider that the use of a flanged socket allows effective pressurisation of the cement even in the presence of acetabular deficiency.
We have not found a significant change in the rate of loosening in the stem when using the improved techniques. Dysplastic hips often show excessive anteversion and hypoplasia of the femoral neck; these deformities of the proximal femur give rise to difficulty in placing the implant and may have a significant influence on long-term fixation.
In the survival analysis of long-term studies the criteria of failure have not been consistent. Revisions have been generally used as the point of failure, and there is no agreement whether the presence of significant pain or loss to follow-up should be regarded as a failure. Murray a 10-to 21-year follow-up in prostheses with a thick layer of cement in severe dysplastic hips without bone grafting and found a relatively high rate of 26% for aseptic loosening of the socket. In our opinion reconstruction of the acetabular bone stock by autogenous bone grafting is a better procedure in severe dysplastic hips when placement of the cup at 45° in the true acetabulum would give a thickness of superolateral cement of 20 mm or more 2 ( Fig. 1) .
We consider that the Charnley total hip arthroplasty provides stable long-term fixation of the cup in the presence of moderate acetabular dysplasia without bone grafting when current techniques of cementing are used.
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